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(54) NEW METALLOCENE CATALYST FOR OLEFIN OR STYRENE POLYMERIZATION AND 
POLYMERIZATION USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-activity 
catalyst which can produce a polyolefin or polystyrene 
with an excellent stereoregularity and a good mol.wt. 
distribution by reacting a compd. having at least two 
functional groups with a metallocene compd. having a 
cycloalkadienyl group, as the main ligand, and an ancillary 
ligand bonded to a transition metal. 
SOLUTION: This catalyst is produced by reacting a 
metallocene compd. of formula I or II with a compd. of 
formula II having at least two functional groups. In 
formulas I and II, M is a transition metal of the group IV, 
V, or VI; R1 to R4 are each H, a halogen, 1 -20C alkyl, 
cycloalkyl, or alkoxy, or the like; a, b, and c are each 0-4; 
and d and e are each 0-3. In formula III, T1 and T2 are 
each H, a 1-20C alkyl or cycloalkyl. or the like; and Y 
and Y' are each oxygen, sulfur, or the like. The molar 
ratio of the metallocene compd. to the compd. having at 
least two functional groups is pref. in the range of 
(1:0.2)-(1:100). 
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TlSOtgit^: (A) (B) 

MR 1 a R 2 b R 3 c R 4 4-(a+b+c) (A) 
MR 1 d R 2 e R 3 3-(d + e) (B) 

X'thV ; R 1 . R 2 , R 3 RVR* tt^jh^ftttfittfc 
Tk^iJS^ ; ^ayvSi 1 ; Ci -20 10 
uT/U^/uS/£tfT/U:n:^>>S ; Ce -20<DTy/uS, 

i^n:=i/uS ; ift^ii/:v'^ n/<y^v?x^;uS ; >f > 
t^/uS ; WSk^M^-i ^t^/uS ; :7/u;*-u~/uS ; 
RtfHtfc * 7 /u*- u ^/uS?!>> b ft 6>»« £ 
tl; a, bRt/ctt-ttt* r ix0 753l4^E«:-C*)!9 ; -t 
ltdt e W:-tix-?fix0 7JS3^jE*-e«>5o 

2 ] BfrSE 2 fi«±^«teX**t-S{frfr«MS 
TK<&«ig5S; (c) lcj;oT^$ixSr £«r«M*fc-r* 
fS^ilE^^u-:^ >^*fcJi^^^^fi^fflco 20 

T z — Y R 5 Y' -T l (C) 

1 -zo <7)T/U3r/Ug x >^ nT/U^/US/£U*T/U:3 3rv' 
S ; Ce -2o07yyvl, T/W^yi-T V SCRIPT V /u 

— N r 17 *fctt-P r 18 -Cfc9 OttflEK^T r 17 RTf 
r 18 fi*^^ ; Ci -10 <£>T/u^/uS, '^d7;^ 

T a Y' R 6 - Q - R * 



^SRtf7/i'3^'>X ; Ce -2o<OTy/uS. T>v*)V 

t }) script v /isT^sumfrbtezmfrbmvizti 

5) ;^LT, R 5 KMfi&MKR' s R' -m-R" , 

R'" - N - R"" 
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tc^-t* (mrlE^T'R' , R* R ' ' ' RTfiR ' ' ' ' ft 
fe$M£<^T/U3r/US ; Cs -20 ^)'>^7^M(; 

S, ryw^/ur y /us&tfr y /uT/u*/usa>e>ft5» 

rt>feiltR£tL ; r 19 ISTKaSJS^ ; Ci -10 <OT/U*/U 
S, v'^n7;U^r/USW7;U=i^v/S ; Ce -20 <DT 

y /us. t /u^/ur y ^srtj!7 y /uT/u*/usa*e> ft 

fcfct-P r 18 *fcfiS i r 17 r 18 "C&£ OftfEJC *51/>T 
r 17 Wr 18 fcbkSflB^ ; Ci -10 07/U^r^S, >^ 
D7;U^M T i7^n^i/S ; Ce -20 <DT y /US, 

r /u^/vr y /us&tfr y /ur /u*/usa> p> * 5 e> 
rm<Dit^ (d> ici^sixsrtsrwati-rsBi** 

Y T 1 



I 

R* Y" T 



(D) 



(^TK^JST- ; Ci -20 <7>T/U3r/US. v-^nT/U^r/uS 
^fctST/Und^S ; Ce -20<7)Ty/uS, TtV^rtVT 

ft5S¥a>"biitR£*x ; Y, Y' RtfY' teZth^timiL 

OttJfeid^T r 17 S(/r lfi teTkSSJS^ ; Ci -10 COT 
/U^/US, V^o7/U^SRtf7/U3^ri/S ; Cb - 
20 <DT y vug, T/U^ryUT y /US/^t/T y A-TA-^A-X 
^e>45»^ba«iSii6) ; R 5 , R 6 RVR 7 tt* 

Jt^ixttSW^^SSR' % R' -m-R* , *fctt 
1^3] 



R" 1 - N - R 
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iztjkZfr mm^XR' , R ,r R ' ' ' /5:rj?R - - - - 

tt*n-€fttsts:«j^c6 -20 <Dum$:<oT;v*cj\<>mittL 

teft&mW;<DTsU*/Um ; C3 -20 <D^?uT;\s*/l>m 
&tztem&£titzis? D7yU^;uS ; ST/Ce -40 cor 

y /us. 7/^/1-7 y^s^tii7 y/u7^^s?5^ 

ft58¥^b»W*tb; r i9 i^TK^IS^- ; Ci -ioCOT/U 
^r/uSs o7;U^SSfcli7/U3*v'S ; Cb - 

20 <dt y /us. r/u^/ur y /us^fc^r y /ur/uar/u 

— N r 17 , -P r 18 ^fcJiS i r 17 r 18 T?*>5 (fltf 
|E(C*5V>T r 17 RX* r 18 f^TK^im^- ; Ci -10 (DT^^r 
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A'K, ■>J'n7;^/uS$tlj:7/U3*->S ; Ce -20 
COT D /US, T/w^yUT y /wS^fcliT D ivnv^jv^ 

*si> D7;^^S*fcti7;l'3*i'S ; S.O'Ce - 

20 or y /us, 7;u#^7 y j^rxit y ^r^^r/us 

R B Y' 

I 



TEflMfc** (E) {d^^tvSr tSr#mir-r5W*« 
Ht4] 



T 3 



T 3 Y" R*-Z-R £ YT' 
I 



tR^IST- ; Ci -20 CDTA^/ug, ^d7;1/^M 

*&t/TyywT/u^S ; St/T/u^ y &JR^b*S8¥ 
^ibiltR^tt ; Y, Y' , Y* &tfY ' ' ' tt-^tl^tb 

(mlfS^^^Tr 17 ^^ri8^**J®^- ; Ci -10 

nee -zocory^s, r/u^r/ur y /us^tKT y y^r 
/^^s^e>45»^e>a«*ix5) ; r 5 , r 6 , r 

7 St/R 8 ri^rixWaiSiW^R' , R' -m-R* , 
Uts] 

R" 4 -N-fc"" 



(E) 



20 



1 



30 
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tt^tt^nisaiwi-ce-ix-pttjfifiiWJccB -20 <^a: 

««07/v*/uSXtf»ttitt07/i/*/uS ; C 3 -20 
25.tKCe -4o<7)ryyuS, 7/^;U7 y /uMt/T !i ^ 

T^sismfrhtezmfrbmvizti ; r 19 iitK^js^ 1 ; 

Ci -10 (07/U^/US, v'^n7/U^r/l/Mt>T^='^ 
; Cb -zo07y/uS, T/u^yur y yussi>*r y 

IS^. «E^> -N r 17 , -P r 18 SfcttS i r 17 r 18 
T'fcS (ffirlEiC*5V^Tr ll RXfr 18 ; Ci - 

10 <£>7VU^US, '>^7/^;«l/7/^^^S ; 
RXfCe -20 COT y /US. T/U^/UT y /US&tfT ]) >\> 

[ft 6] 



40 



HC-CH 
I I 



fry-si 2 xi^s$i/^=-iV*5-$~VJ* hy^o7-< h\ 

^F^W^!>A^/^n7>f K, 1, 2, 3, 4 
h7^ ^vHM V v ^^? is^~sU^?^VJ± h y 
^n^K> l, 2, 4-hy^f;W^n/<y^v? 

^^n^y^i/x^f^^^Ahy^py^K, ^ 

^ x l, 6-^^rfy^f-/K 1, 
J*-— 1, 4 — D^^r-^^v?^-— l, 5 — x 
# y ^v*;*-— /K 1, 1, 1-hy.x (t Ko^Wf 
/U) 4, 4' -fy^nt'yfy^o^ 

>\ 2, Ko*Vt7? t">\ a, a, a' , 

a 7 -y" 1 , 4-^OifVv^^^y— /U, 

1, Kd*V- 1, 2, 3, 4-rh7t Ko 

-y-y^^i^^ 4, 4' --i'y^pt o yTy^7xy- 
/u, 4, 4' - (^^rt7^P'{y/pt o yf f y) 

7x7-;K 4, 4' - (1, 4-7 x.~l«l/i/4 y^f 
ot°yT» h^7x/-/K 2, 2-t:^ (4-fcK 
a*i/—3—j*3-/l'7xL~/l') zfu/<^, me s o — ^ 
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r t sr»*tt5»#s i mm<D* ( i ) {c^^tts r t zw&t-rzm #m i isfc^^- 

7 ] SfffSco^ * p -fc ^«yd*TE«>ft*a [ft 7 ] 

I I 

Cp -M-G-M' -Cp' (I) 

I I 
X 2 X 4 




Ca) (b) 

(mJlEO^igS: (a) N (b) , (c) RTfi (d) 
1 , r 2 , , r <. r 5 , r6 , r 7 s r s % 
r 9 % r io % r n^ r i 2> r i3^ r i4^ r 15 r 16 f2 

-tn-fn^scWJCTKSiia 1 ?- ; ci -20 ^r^^/i/S, > 

^n7;Udr/USM7;U3^VS ; XtfCi -20 COT y 
/u£, Tyu^r/UT y /uSfttfT y /WT/i^^/uS^ £ ft 6 

x 2 , x 3 &tfx 4 li^ft^ftffi&WK**!^ ; t K 30 

n^ri/g. ^^ny>-Jfg^- ; Ci -20 or/U^/U^, >^ 

Cm-YR 5 Y' -^tliT 2 — Y R 5 Y' — T 1 
l:^JtL5 (fltrlEOst-CT 1 tT 2 Ht*ft«i*fi«ii;: 
7k^J®^-;Ci -20 ^7/u^/^S, V^pT/^/vSS 
tf7;U3^i/S;atfC6 -zo (07y;uS, 7;U^/U7 

y /^Mi/7 y /ur /u*/ug^ <b ft 5 m^hmm £ *x ; 

r 17 P r 18 -efc 9 («HB*C*3V.NT r 17 RW r 18 

Ji-ttb-fiXTKSfia^ ; Ci -io ^7/u^r/uS, ^p7 
/t'^^S, ^tfT/u^v^ ; RUCb -20 <DTV /U 
T/U^-yUT y /uK&tfT y /UT/U*/Uga>kft5S¥ 

xtR' . R' -m-R" , Sfcf* 




Btffi55fcK::*3V>-CM. M' „ X 1 , X 4 „ Cp, Cp' R so 



ttTfE<0*i65t (a) , (b) % (c) *fctt (d) 
[ft 8] 




(C) (d) 

[ft 9] 

R'" -N - R"" 



r ld 

ic^£*x5 (S5lB^:ic^^-rR / , R" R ' ' 

tt-tix^eixaacw^ce -20 <DWMvt<DTfr* 

^mRX*ft&m$k<nT ; C 3 -20 (7)^nr^ 

or y /us, t/u*c/ut y yus&t^r y /ur^^usa* 

e>ftSWd^«^$tb ; r 19 ; Ci -10 or 

/war /US. V^D7/WSatf7^3*v/S ; MC 

e -20 or y /us, r /u^r/ur y /us^i/r y /ur /u^f 

A*a>fefcS»a»&WR3ix ; mttBt*«H^ Stiffs 
— N r 17 s -P r 18 SfcttS i r 17 r 18 T*fc£ (itdlEd 
:fc^T r 17 RXfr 18 ttTkSSJS^- ; Ct -10 OT/U=*/U 
>^ P7/u^SRt;7;U3*v'S ; RZfCs -20 

or y /us, r /uar/i.T y /us&t/r y ^r^^mt^ 
eft«w^e>a«$*xs) ) „ 

(II) fc**SttSii**>«i:-*"SHf#*llB*«>a|- 

u-^ ^m&frtex^u^Tikm&mn* fv-t^mm : 

[ftio] 

(ID 
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(in ) iz&Tjkztiz r t &ftmk-rz>m&m i ie«cd 

Cp M — G'— M' Cp' rm) 
G" 



ittifEiUc^TM, m' , c P . c P ' , gmg' 

X 7 

Cp'-M*-Y'R 6 S 

J" \ » * 

Q R Y — M— Cp 

Cp" — M" — Y"R 7 



(iv) r t zftmt-tztmm i 



(IV) 



10 



iffllEsCttifc^TM. M' , CpMCp' J3\ ftffiBI** 20 

■9 ; C p " |*C p £ 13— Cfc 19 ; X 5 MX 10 tefflf** 
7lC:fctt5X 1 fclW— C*>9 ; R 5 MR 7 tt**JDR 

; Ci — io cOT/U^r/uS ; C3 -2oO->^p7;^ 
m ; Ce -20 COT y /US, 7^7!J^f:|j:7y 

Xl*T/U=i3r*>g ; RXfCe - zo COT y T/^/U 30 



ffitflBKfeV^T r 20 ttTk^iJg^- ;Ci-io <OT/U3r/U 

P7/U^r/HW7^=i^v'S ; RVCg -20 

or y /urn. t/^/ut y /umot y /^Tvu^/ug^ 

(V) ^**S*tSri:Sr4*»i:-r5l**3BlE«<o^- 
[ftl3] 



Cp'— M'- TR 6 
t 1 



I 



Cp 



(V) 



BiJiE^:Jo^TM, M' „ M* , C p , C p' . C 
p* , X 5 7^X 10 , R 5 MR 7 . Y, Y' &tfY' 

5 ; M * * * teM£|Bj— T*fc«9 ;Cp' ' '(iCpt^J 
— C*>0 ; X 8 MX 12 liX 6 9 ; R 8 JiR 

6 IB— Cfe «9 ; Y HYi: HO— Tfc <9 ; Z tS^Sf 

[ftl 4] 



i 

HC — 
I 



I 

CH 
/ 



40 figSSrW-rs^tt^^/UJttt, : 0. 2 7!>M#J 
1 : 1 0 0<D$m\z.1bZ>Z. tSrWIitSIIIWlEt 



1 3 ] B(rf5C0te^JS^% : 2 iH±Of 



50 H45:i!r«Fatt5ti/7^y5RSfe^fi/y 
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1 6 ] ffim<D^m&mit&m*T/u*/i<T/i> 

^ — r> > (methyl aluminoxane ; MAO) 
d methyl aluminoxane ; MMAO) ~Cfc£> r. t &¥fWtk 

5t (F) Jc**$ix5¥ffiSr#UTV^L, TlScolSit 
5t (G) RZf (H) !C±o-C*^SixS«ltt*y5:tt»* 

1 7fE«<Ott«^>*^A 0 
Ilk 1 5 ] 

— Al-O- (F) 
R' 



R' Al— { O Al OAI — R' 



r 

R' 



(G) 



R' 



R*- 



-fcOA»4 



q+2 



(H) 



/W^/USXV^ft«tfc(OTyU^r/ua ; Ca -20 (DS^ a 
-20 £>T y /US, 7;u^r/V7 y /I'S&t/T y )VT)V^r)V 

1 9 ] HtllE<Dte^JS{k^co^ <Ote^ 
1 : lttSfal : 1 0 0 0 0 <OffiHKfc5 - £ SrWISi: 

Jttt, #J1 : : 3 0 0 0 CO® B (d £> 6 r £ 

on-coordinated Lewis acid) t T/W^r/U-T/^ ^ A <D 

*^A 0 



10 



20 



40 



50 



10 

[M#S2 2] ttjiEco^gafi y a — rxgfc^ n, 

t!i>?Ar h7^^ (^^^^/u^-u^^^/u) /tfu— 

itmm 2 3 ] mBMmat»(o^a>ts»stm : 

y a— >T xSo^yHtlj:*?] 1:0. 1 7!/S^ 1 : 2 0 <D 

^yT'f^yu^^WK^'f K, hy (n-:/ 
^vW) TA' 5 -^A, hy (n-ypt» TA^^l? 

2 5 ] miBttjftE^^^^oe^AK : TA-3f 
;V7/U^^«) A<D^/Vj£f3:#j 1 : 1 7!/S^ 1 : 3 0 0 0 

(7>® b *> 5 r t i -T 5 W*« 2 4 CftcoftUK > 

^^A Q 

[fg*H2 6] WE^^eyuJttt, Jlftl : 5 0 7!;^ 
1 : 1 0 0 O^SEfflKfcS fc«:«M»fci-5Ml*q[2 5 
lEttCO/te^tv-y^A,, 

[»*«2 7] ^^U^&V^^U'^RSIC***:**^ 

imp*- 1/7>< isit&mfr htezmt^h mm. £tiz>*r;^ 

[»**2 9] BWB^y^-SrS!*$*5aWf*. 
fi'&S/S^T'fS*:^ 1 (O y ^ n ir >ik&yo t 2 fiJ^±co 

»fc*trr4:*r«M»i:-*-SI(l#*2 7 IS® cDS^froffil 

[is*«3 1 ] Mie^^y-^— SrSf***as»36^ 

2fflK±^#ffi*S:*-r5fb^«fcSrRJc£S*, ^ 
*RjstW^J»A***ri:«:»«i:-r*|(|**2 7fE«c 
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[M*^S3 2] mm<DRi&mmte. omi 5 oxzcd 
urn-em i nmm e o ttrmfc s^^^w^t^ 

i <D* ? v±>'mm<Dm^&&&fcmic&A£itz>^ t 10 

fi^R^T*lf 1 CO t< * air Vjfr&4fe t 2 f@^±<7> 

SRISr^tfr <h^#mi:"r^lS*^3 3|S«^^S^ff 
3 3E*©#«*#<o»B£fr«fc. 

St* 1 7bm 6 O^fffiBuftSix* - t -T *W# 30 

*3 7 E«^*a-&f*:^«jt^fe Q 

[0001] 

[0 0 0 2] 

^y*^teJK(Ziegler-Natta Catalysts) IC J: £ga{ifi 

T*i. T9 9<?y9 (atactic) fflfagcOfi-&f*:^S -5 

iCT^f V99 s ?y9 (isotactic) «ig<Ofi-&tt:rt^#£> 
*t5 0 I**©» : 3 L «lc#t5«l«t*)5'<>'^>'y y so 



^ttiCtoTT^^fy^, T4 y99^y9RV 
is>i?Jr9 t^y? (synd i otact i c) JSattf $ *L £ 0 
T99^~y9 fflJft^EW^^aiiJ-Cfc S r t £ 

[0003] y ?*±>'mm<DMmte. vo&&fa±&ti 
tc # y * 1- ^ >- * tz te±L&mm * w-r 5 # y * ^ w 

2 fico a T/U# > i/^^/USCcycloalkanedienyl 
groups)^r/rtL^<7)^^tt:(derivatives) i)>h*£Z> V 

9, nT/l^^i^r -/ug^ftv'^ n^O-^^rc^ 
[0 0 0 4] *^S««^*j«EttJift««Ei:*^fflv^foix 

T)V ^~*y M^C&m t <D8J&±f$,WX*3bZ> T /u 
^^^o/ci:ft:^aiJtt7Ky ^fi/y (is>'i?lr## t f*y? 
fp] ± $ ttfc * y ^- u 7 >r yoM^ pjfg m ^ o fc P 

otg 0 0 B «$:tt5gWt'fc^K (Tm) ^ 
2 7 otgS^ W*^tf»»ttttK^«ix-Cv^^ 
■CBB't^Wft t ft o T # fc. 
[0 0 0 5] 3-ny/WAWfl2 10 6 10 
A 2* (1 9 8 7) tt H Sc#Waitt«:*i-55/>^* 

^/Vffi^ $ ^L7t > 9 O ^1 > ^ v^-yL. 3 ffi^^ 

5>^-fi, *s^s*JHr9 9*f-<y 2 4 ^f y ^ ^ (Synd io tact i 
c Index) a$A#ftfc<0 LT*P5>ixTV^fco 
[0 0 0 6] 0 *4#ffF^BHHg 63-191811^3 
-2 5 0 0 0 7CI1 Mjg^ttS^^P-feyfSi 
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258812, 4-275313 RXf 5-105712 
[0 0 0 7] #IH#ffgU, 5 4 4, 7 6 2^1 

[0 0 0 8] P*«F^MBg6 2-1 04 8 1 8W6 
2- 1 8 7 7 0 811 *»^*^^^!y^«igSr*-r5 

/Tltl^o ^^P^^fcfeittJl IVBlSote^dfeJRS: 

[0 0 0 9] #|l«FfF»5, 0 2 6, 7 9 8 ^ 20 
p -fc v ^fciiSV ^fift:«fliJ«Uit ViS^iSr^Ti- 

[0 0 10] ^WBW^&i*, #B#fFttiIiS&0 8/8 4 
4, 10 9fM»0 8/8 4 4, 1 1 0^t\ M 

S<OT/U*/MB2&JR* * (ABBN) . v- y /MS 2 

^o-fe^CA-SBBMJttjKSrBH^L-CV^o 
[0011] WMblt ^-u^^^^fcfi^^-u 30 
V^<7)fi^^^^^®iigi-^fc^co^co^ * air 

[0 0 12] 

[0 0 13] *JSWOttOIWtt, '>*<^»M£ffl^ 
[0 0 14] *3SWO*fcfl&cOBWH Mffico^^oir 

T^y ^*fctt*y ^^u>^?a^wtc®iit-r 

[0015] #»W<oiiti!e<£> @ WXt/^r cofliKD g Wtt, 

te mbwi-*- s ** w «c j: o -c - t o-r-<r sris^-r 5 r 



[0 0 16] *»W©rt*«rT»c»lBKRW-*- 
[0 0 17] 

[WIS:*ftt5fc«)0*a] 

J£*J y K (ancillary 1 igand) t &1&&&tltz t<Ot?fc 
5„ {k^COtflgSt Ltttt Kn^rv/l (hydroxy gro 
up; -OH) , ^-^vl^(thiol group; -SH) , 1«. 
T ^ ^S; (primary amine group; — NH2 ) „ 2 ^ 
>"3£ (secondary amine group; — RNH) S/cl^l^y 
(primary phosphorous group ; — PHz ) x 2 #C y 
(secondary phosphorous group ; — RPH) 

£ <ORf5^ X V ft fbtLS ^T^Hr> (dianion) ft 
[0 0 18] ^W^ntyjftllt ^nir^ft 

[0 0 19] tu7>fy^ifcii^fi/^S:l§t5 

^- — f (non-coord inatedLewis acid) tT/V'^T 
[0 0 2 0] **W*-«t5^*n-fe^ttjB|i:»ttj«i^ 

s^tit, 2a«±(D^y^-^*a^$ix*r 1 1 

[0 0 2 1] *&W<D* fa±^Mmii. TE©Yb*A 
(A) (B) t^^nS^^atWk^tti, 

TIE©{b*S: (C) . (D) 4fctt (E) 

[0 0 2 2 J 

tfk 1 6 ] 



50 



15 



T a Y'R*— Q— R'YT 1 

I 

p7v N -r* 



R 6 Y'T l 

I 

T , Y « R 7_ Z _ R>YT , 

I 

20 

[0 0 2 3] Mrl5^«3t* (A) RZf (B) K*3^T, 
■7- ; Ci -20 <DT/U3r/uS. >^ nT/U^/uS3;7c{3:T 

/u^^v/g; cg -20<£>ry/us, r/u^/ury /us£ 

tLfc-< Vf^/ug ; :7/u^u^ug ; ^tzteWI&Ztifc 30 
7;^U^UST^»9 ; a, b RW c tt-ttt-Ptb 0 75 M 
4 (OIE^-e*> 19 ; * IT d £ e Wtti^tl 0 7?;3i 3 WE 

[0 0 2 4] SiTlBOWig^; (C) , (D) RXf (E) 
T\ T 1 , T 2 , T 3 RXfT* ltttl?tl3&±L#)\Z7km 
ffi* ; Ci -20 WT/U^ryug, ^^PT^SSfctt 
r/Un^v-S;C6 -20 ©7 D /Ug, 7/l/^7!i/US 
yyUT/U^-yUS ; h y <>A (Na) , 

y^i* (Li) , #y *a (k) ^(DT/uxy&mx* 

Y. Y' , Y* XtfY' ' ' Wt-tiX-PttaStW^ 40 
BfeSiJS^ SIUIR^, -N r 17 *fcfi-P r 18 -c&t) (itu 
IE{Cjo^Tr 17 /^I/r 18 ^7ic^JfS^- ; Ci -10 07/^ 
/Ug, v'^P7;^/H^/c(j:7/Un^>>g; Ce -20 
W7 y /US, 7;u^7 y /ug£ tzteT V /UT/u^r/um 
X&Z>) ; R 5 , R 6 , R 7 RISK* ^tl^tUSAiLffy 
\Cik*¥^R' s R' -m-R* , 

[0 0 2 5] 

Utl 7] 
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(A) 
(B) 
(C) 



(D) 



(E) 



R' 11 — N — R"" 
I 

r 

[0 0 2 6] {Uot/T^n (mTlS^R' . R" , R 
' ' 'Xt/R' ' ' ' te^tiZrtim&tfMCCe -2o<D\M. 
itt^7/^^S^fdiMatt^7/U^r/US ; C3 - 
20 <Dis? nT/u^/uS^fcfiS&^HTtv-^ p7;^;u 

S;*fci*C6 -4owry/us. r/uar/ur y /us^fc 

li7y/U7;^;uSt*9 ; r i9 iSzkSiJg^- ; Ci -10 
,^7/^^S, v-^ nT/uar/ug^fcteT/u^v/g ; 
Ce -20 <DT y /US, 7;v^7yy^tli7y^7 
/^^St*5) ; mttifc*JjR^. BKJ®^. — N r 17 x 
-P r 18 *fc«S i r 17 r 18 "Cfe 9 (mJlfit-^V^T r 17 
&tfr 18 fci^mm* ; Ci -10 (07/^/H, v^nT 
/U^/Ug^fcteT/Uriarv/g ; SfcfiCe-zo W7 ]) /U 
g, 7^^r;U7 y A'SSfcfiT y ;U7;^/uStfe 
*) ; Qtt^SJSH^Sfctt-C r 20 Sr^L 
Tr 20 liCi -10 (DTJV* /US. V^D7yV^S*fe 
{iT/Un^rv^S ; Ce -zoCDTy/Ug, 7^^U7!i^ 

^ &*JK-?\ y/u^~£A£fcte 

[0 0 2 7] 

[fkis] 

I I 

HC-CH 
I I 



50 



[0 0 2 8] **Wlcj;S7«^D*>ttjttE<on*Wft« 



(10) 
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hfc. TIEtOWig^ (I ) - (V ) iZ$t^£tlZ> : 
{0 0 2 9] 



18 



Utl 9] 



I I 

Cp— M — Q — M' — Cp' 
X 1 X 4 



a) 



x'- 



M. 



" Or'' 



Cp' 



Cp — M — Cr — M' — Cp' 



Cp'— M--rR* 



X" 



Cp"-— W" — Y"R 



Q" — 



5 f 
R Y — M— 
I 

X 6 



,10 



X 7 



f X« 
Cp«— M"— Y"R 7 



,10 



R J Y~M-c P (V) 



R 8 Y' ,, -M-— c P - X 



■ II 



[0030] mw.<Dmm^. d ) - (v ) \zz>^t. 

-VM-X-Sby ; Cp, Cp' , Cp* WCp ' ' 'f± 



ffcot, ^n^ttTIEcO^it^: (a) , (b) . 
(c) £fcfi (d) icm^^tl : 
[0 0 3 1] 
Ut2 0] 



50 
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(11) 
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(a) (b) 

[0 0 3 2] (ME0«N&3; (a) . (b) % (c) X 

(d) "Cr 1 , r 2 , r 3 , r 4 , r 5 , r 6 , 10 
r 7 s r 8 , r 9 , r 10 , r 11 , r 12 % r 13 „ r 14 . r 
15 RXlr 16 tttl*tltoiLtfy\Z*mK¥ ; Ci -20 <DT 

X 1 % X 2 % X 3 , X 4 . X 5 , X 6 , X 7 , X 8 . X 

9 > x*<\ x 11 Rtfx" tt-t*L^n»fiW^**WiF ; 

t Kp^^S, '^v? is BUT ; Ci -20 <£>TA'3r/l'S, 

cor y /ug. 7/u^;U7 !i ;ul^fc(i7 y ;U7/u^/uS 20 
TNfeD ; G. G' &tfG" tt, 2ffl60te^®S:ffi^-r 

^^tta^WiC^^l-YR 5 Y ' 
(2T 2 — Y R 5 Y'-T 1 K^U#5L (mrlS(DS;-CT 
1 <tT 2 tttn**L»3tWfc*»IB* ; Ci -20CDT/W 
^^S, ^^n7;i/^i/*4fcM:7/U3^^S ; Ce - 
20 ^>7y/uS, 7/W^r/U7 y /ugt fcli7 y yU7^^r^ 
; Y, Y' , Y" RTfY ^^Jx 
»fi«KR*JDS^ «LDR^-Nr 17 *fctt-P r 18 T**> 
t) (iftfEKjS^T r 17 18 tefrmm^- ; Ci —10 

7/U^r/US, nT/l^/Ug^fcteT/U^v'g ; C 30 

b - 20 c7)TyyuS, 7/u^7 !i yuSifctt7 y ;U7;i' 
; R 5 , R 6 , R 7 &t>'R 8 tt*iX«X 
Ik&mcik^R' . R'-m-R" % *fc«t 

[0 0 3 3] 

[ft 2 1] 

R # " -R" M 
I 



[0 0 3 4] |:«tot*Sn OttJlEitlC^TR' , 

R" , R S.r^R ' ' ' ' tt**L^tL3fifi:Wt-C6 
-20 ©ilfitt07;u^/uSifcH:»tt««W7/^;i/ 
S;C3 -20 60->^ DTyu^uS*fcttttij|$nfcV^ 

^ ; Ci -io(7)7^^;uS, >^ n Tyu^/uS^/cHT 
/U^^rv'S; Ce -zo^Ty/l^ T/U^/UT y 

fcfsr yyuryu^yuSTfcs) ; mtts?*®^ mm 

T. -N r 17 , - P r 18 *fcfiS i r 17 r 18 T'fc «9 (ffu so 



(<0 (d) 

IBfc*5l*Tr ,7 ^U^r 18 |**SfiS^ ; Ci —10 ©7^ 

^^nT/V^iJtli/y^^VS; C6-20 
or y T/u^rA-T y /ug^/cteT y ^7;u^;uS 
TS>5) ; QttSSlJS^Sfctt-C r 20 tC^L (ttEfc 
:fc^T r 20 teCi -10^7/U^S, v^^nr/^/H 
Sfc«tTA'=i3rv'fi ; ^fcttCe -20<7>Ty/Ug, T/U 
^;l/7 y ^IS fc!17 y ^7/l^^StfeS) ; It 

[0 0 3 5] 
[ft 2 2] 

I I 

HC-CH 
I I 

[0 0 3 6] -CfcSo 

[0 0 3 7] ^mm<D^ ^n-fev«jKS:«3S-rSfc»lc 

■f-5*iR1IB^y^vKS:»itLfc», iftlz: J: 9 J: < Sfcix 
5Vy^y (Si ; Silicon) *fcttfi^( S n ; tin)fb 

&&mkffe&-rZ>ffimV K (ancillary ligand)£:T 

[0038] tuiEcor/u^ y^Jisfcttr/^ y&uft 

iaQfob LTIi, ^y^A. thy ^-f;uyf^ 
A, s e c-^f^yf ter t-^!if!) 

a. >^/uy ^^y h^-y-^ krot- h 
[0039] mmmmivm<Dfe&&mfc&ma^ 4^ 

ft^-^^^A (TiCU ) , 4*ft^/U=i = i>A (Z 
r C 1 4 ) Xtf 4 jfiffc^ (H f C 1 4 ) ^Sfc 

[0 0 4 0] flfllEcoWagS: (A) ^t>* (B) O^^M 



21 



(12) 
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£ : -<>-*y ^yu-y-^ n^y^i/xn/^^:^^ h 
y^u^>f h\ ^<>-^y ^vi^-f^ n-^^i^-yuy 

1, 2, 3, 4—7" H ^ y ^vl'lM ^ v^-yu 
f^^^Fy^a^K 1, 2, 3, 4 h ^y 

0 7>f K, 1, 2, 3, 4 --t" h^y ^yUlM^ n-<>- 
^v^jx yt^y h^rv-^xi^^-y ^ n 9>( h\ l, 10 
2 f 4- hV t^/V^^t 9*'<>9i/x.~J\'^9~'}J* 
hy^d7^K, 1, 2, 4 - hy y^vH^^ n'O 
?v?;xxvl^ h^r^/f?xi?A^D7>f h\ 1, 2, 
4- h y J*^vUlM ^ n^y^v^xx;^^ h^ri/f^ 

^ n^-r h\ i, 2-v ; ^^/u-y-^^u-<^ 

^^XX/Uf^xr>Ahy^P7^K, 1, 2-V?>^ 

yUM ^ n-O-^v^xvwy h^r^f^x^Ai/^D^ 
4 h\ 1, 2-^^^yU^^^n^>-^i/^ix./U>?^ h 
^rv-^xi^.A^y ^u^-< h\ p<?vHNf ^n'O* 
i;xx;l/f^x«?Ahy^D7^ K, *fvu-y->T*n^ 20 
y^v?xx;uy h^^f-^x^^i/^n^^ K, y ^VU • 
y-^ ? as<>"?i/3L-/Ui/* h^v'^x^A^ey >7 n 

v4 h\ f-Y^o^y^^xx/^^xijA h y ^ ci^ 
h\ -y--r ^ c2-<>^^-/u^ h^v^x^Av^ 

/M^f^x^A^P7^ k, *<is9 t^^-v-^ 9 

n^>^^xix^^v?y^/U^^xir>A^ey ^n^-T h\ 
1, 2, 3, 4 - r h 7 ^ ^ U'O^ ^xx/P 

* s f-A>?'9~l9J**J9 n^-f K, 1, 2, 3, 4— r h 30 
7 y ^-yu-y--f ^ u ? * ^;\s=3-$ =■ V A^e 

y^n^K 1, 2, 4- hy ^^^^9^-<>9 

v^xxyl/^f-yl/^^^^Ai/^ D7>f K\ 1, 2, 4- 
h y y ?VHM^ n^^^cxvl^y xi r>A 

xiyu-y fvU^x^Av^ h\ i, 2-v^y^vU 

-y--f ^ D^<v^i/3ix^/u^y ^A^ey ^ 

K> 9*^s9i?=^~J\'* s f'Jl' s f-9 — VJ* 

f^^^y^n^^K, -y-w^ n^>-^ >?x^m 40 

x/u^^f/uf^x^A^y^P^-f Kc 
[0 0 4 1] lifrlEoy ^air^^^S^-r^mjISW 
ig^; (C) , (D) *fctt (E) l^**Stt*2fiJK± 

1, 2-/p/Nyi/t-;w (s) - 
( + ) -1, 2-/D/^^-yK 2-y^yu-l, 
3-/p^>v?t-/K 2, 2— 3-^ 
xssOistir— yK 2 -zn^yu— 2 - y =5-)V- l , 3 - V° so 



D/^^t-;K 2, 2-v^^vu- 1, 3-/a^'y 
/K 2-^f-^-2-7 p Pt>-l, 

yK 2 ~r/^-JV- 2 -^fvl'— i , 3-^n/N w 
>-v?^— yK 1, A-79^*J*—jv, (R) - (-) 
-1, 3-7'9>'zs*—/l' y (S) - (+) -1, 3- 
/'^y^t-zK (±) -1, 2—-79>i?*— /K 
2, 3— w 79>'i?ifr— yK meso-2, 3—'79>'i/ 
3*-— /K (2R, 3R) - (-) -2, Z--79ls*J* 
— yK (2S, 3S) - ( + ) -2, 3-Zf9>i?*— 
yK 3, 3— v^y^yu-l, 2— -79^-Jjr— /K 
=iyK l, 5-^<^^>^^-— 1, 4--<>'^>'v ? 
3*-— /K 1, 2-^^^^v?^— /U, 2, 4— 

yK (2R, 4R) - (-) -^y^y^t- 
/K (2S, 4S) - (+) yK 2- 

y^yu-2, (R) - (-) - 

2- yfvu-2, 4 -^<>9 y-s^r—^, 2, 4-v^y 
^/u~2, 4-^<y^y^t-/K 2, 2, 4-hyy 

^■/U— 1 , 3 -s<l/9l/*J*— /U, 1, 6 -^^f-y-^v? 
^h— /U, 1, 5 — ^^r-y-V^— /U, (±) -1, 2- 
^^rfy^t-yK 2, 5 --—^l^v^— /K 2 -x: 
^/u-l, 3-^^-y-^v 5 ^-— yu. 2, 
2, 5 ^r-y-^v?^— /K 1, 7--v^ , ^>'v ? ^-— 
/u, 1, S-*9 9yJlr— /u. 1, 2-^^^^v?^- 
— /k i, g-y^vi/^-— i, lo-f^y^t 

— yu. 1, 2-T^y^-yK 1, 12-Kf^/y^ 

/u, (±) -l, 2 — K-r # y^t-zK 
1, 2 cr^^^V^— yb, h^V^-l, 2- 
v-^ /K 1, 3 - >^ D^i^*^* 

— yu, h7y^-l, 2 n^^-y-^v?^-— yu, 

1, 2 — n^^f-y->>?^-— yU, 1, 4— i/^n^ar 
■y-^v 1 ^-— yu, 2, 5 — >J*3 L /l'Z/9 1, 
4— yU, 2, 5— Y y^n t°yU->^ n^^r-y-^- 
1, 4 yU, 2-v'^P^^rty> ? > 

^y— yu, i, 4 a— ^-y-vi/y ^y — yu, 

( + ) -v-*- p -y ^ V- 3, yu, (-) 

- h^V^-p-y ^>-3, 8-v>^— yu, (±) - 
h^V^-l, 2 - >^ n^^^^v^^— yK 

1, 2-i/^n^^^>'^^-— yU, f^^v^-i^ 2 - 
n^-^ ^ y^t- yK l, 4 — X2$r9 9>*J$- 

— yu, 5 -v^ n^-^^vv 5 ^-— yw, 4, 8 

-tf* (t KP^^f/U) hy^D [5. 2. 1. 

02, 6] -x#>\ (1R, 2R, 3S, 5 R) - 
(-) - fc 0 ^^^^-— yK 1, 5 -x* y yu, 

3 - i/^ n^de-y-v- 1 , 1-^y^y— yP x (±) - 
h^>^- 2 — i/^ n^^-y»v- 1 , 4-i/^-— yL-, h 
7 p — y ^ h — 6 — 2 , 8 — yK > 
^-3, 5 -i/^ P^f^/xy, 5-y^^ > _ 2 , 
2-v^y^y— yu, (±) - (2 K, 3-xi^f 
y) -/W>^n [2. 2. 2] h- 5 -xi>- 
2, 3-^y^y— yK 1, 1, (t Ko* 



(13) 

23 



Vy^vW) ^*>\ (R) - ( + ) -1, 2, A -7 9 
>-f>y;*--/K (S) - (-) -1, 2, 4-^^>-K 
y^-— /K 2-^?vU-2- (t K^Wf/U) - 

1, 3 -^D/^v^—yK (±) -l, 2, 3-hy 
tFn^AH^ 1, 2, 6- I> y fc Kn^rS/^^r 
-y->\ ^9/ — ^ 2-hKD^Vxf-/utK7 

3-75;-1-^p/V- A\ DL-l-T; 

(±) -2-7^/-l-^/^;K 5-7^-1 
-- y — vK dl-2-7; y — l —^<>9y — 10 

/K 6 -T ^ J - 1 -^^r-y-y — ;K 2- (2 -7^ J 

^h*i/) ^9; — yu, 2- (y^/ur^y) ^*y — 
/K 2- (^^-yur^y) ^9s — /k 2- (^n t> 

/-^7^y, 2- (T^vursy) ^^y— /u, n- 

s >\ N-^i/^x^y-^r- y, h y 

7^y, hy-fyyn/v-^7^y, 1- [n, n- 

\fx (2-t Kp^yxf/i.) r^y] -2-7 p p^v 20 

— A\ ^t^-/u, 3 — y s 5->vj3 s r^'— /K 4— y^vu 

^f^^/K 4 — t e r t — z/^Vl^T 1 n — /K D L — 

3, Ko^i/7xx;^ij3-/K 3, 5 - 

^y/D^f^-zK 3, 

yi^-r-^— /k uvOpw— /k 2 -y f/i/i//;i/i/y 

— 4 -xf;H///W>/-;^ 4 -^^rv'/H/y'/l/ 

2, 5-^^f;uu/^yy-;K t Kn^yy y^- 

/UfcKn3ry>\ t e r t -^^/Ut: Kn^y >\ 2, 30 
3-^f;Ut Kn^yy, 2, 5-^-tert-:/ 
f/UtKo^yV, 2, (1, 1, 3, 3—r 

yv. 1, 2-^tKo^yt7^l/y 1, 3-^t 
Kn^ri/t7^l/y, 1, KP^Vt7^U 
>\ 1, KP^v^t7^l/y, 1, 

P^yf7^l/y > 2, 3-i/t KP^r'>t7^L/y s 
2, KP^i/t7^uy, 2, Ko^r 

i/-r7$Ul/^ tf* (2-t KP^y7xx/l/) y^ 
>\ (±) - t: Kn-c^y^^v, me s o-t Kp^V 40 

yv>\ (r, r) - (+) -t Kp^y/^fy, 
(s, s) - (-) -t Kp^y/^y, ✓o-yt^n 

1, 4--0"tf^v ? y *y-;K a, a, a' , 

a' -rF^f^-i, 4-^v-tfv^y ^y— /K 

1, 5-yt KP^ry-1, 2, 3, 4-rh7t Ko 
2, 2-'<^ 7 ztL—Jl'i/* 9 J — ;K 3- 
(3 , 5 -v>- t e r t — ^^/U- 4 - Kn^y7x 

- l -y» U s<S —/U^ (±) -i-^^-yu- 
1, (S) - ( + ) - 1 -7^~ 

/lo-l, 2-^9>i/*—JU. (R) - (-) -1-7 so 
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^xi/u-i, (R) - ( + ) - 

1, 1, 2 — N y 7 l , 2 ;K 

4, 4' — ^^y — /K ^^cxiyut Kn^yy, If 
X (4-t KP^y7xx;U) y^>, 4, 4' ->f V 

7 p pfyfy> J 7iy-;K 4, 4' - (1, 4-v>-r 
y/pt°yfy) ^xy-^K 4, 4' - (^*u-:7 

A^cr-f y^n t°y f^V) v^^y— /K 4, A' - 

(i, 4-7xni/yy^y/Dt°!]fy) e^^zcy 

— 2, 2-fc^ (4-t KP^y-3-yf/U7x 
xvU) 7 P o/^y 1, 1, 1-hy (4-t Kp^tV7 
^xi/l") zn^ >^ m e s o — ^^-±7, h n— /U, 1 , 2 

— yi/f-^-/!/, 1, 3-7 9 P^y> J f^K 

1, 2 -^n^^^—A. 1, 4-^^V^^-^— 
/K 1, 3 --fZ^i/^ar— /K 1, 5 -^^Vv^ 
/K 1, 6 — /K 1, 8 

/K l, 9 -y -fv-v^;*-— /k 2-yA;*7 
^^y— ,u x 1 -*>vjj7 h- 2 -:/n^y -;u x 

3 -y/u#:/ h- 2 --79; — /k 3-^^7h- 

1, 2-7 p D^°y> ? t-/K 2, 3 - /l^;/ h- 1 
_^ n yN°y— A% h — yu N v>^^-m y Hy 

;K 2-^^7hxf;ux-r/K 1, 4-v^ 
T^-2, /K 2, 5-v^y^/P-2, 5- 

-yt KP^-y-l, 4-v^T>\ 1, 5 f 9, 13- 
X F7f7y^ n^^r*y-x^7>-~- 3, 11 —i/Jr— /U, 
1, 5, 9, 13, 17 , 2 1 ^if^Tv-^ n 
>-3, 11, 19-hUt-/K i/yy/;y 

i, 3-v^r ^ y /p/Ny, i, 2 -v^r ^ y 
v. 1, 4-^7;/^^, 1, 2-> ? r^y-2- 
yf/uT'p^y, 1, 6 -^^r-y-^v^r ^ >\ 1, 7- 
i^r^y— 1, 8-i/T * s ?>-^ 2, 5 
-v^y^vi— 2, s-^fy^^y, 1, 9-i/T 
^yfy, 1, 1 o-y7 ^ y 1, 12-^ 

T^yK^^^. ^-<yu^^>-, 4, 4' -y^u-^tf 
y; (y^p^y;i/7^y) , 4, 4 r -yf yyt^ 

(2 -y f;ky^ a^^-v-yur ^ » N 1, 
J Vi^$r*yis^ 1, 3 - a^^r-y-^t:^ (y^ 
ywr^>-) , l, 8-v^r^y-p-y 4, 4' 

- hy^f u-y-ytvy^y^ 2-txy^yyx^y- 
/k 3 - t°^<y y — /i-, 4-t Kp^-yt^y 
is^ s 4, 4 r - hyyf yyt^ (i-^y^yyx 

, 2, 2, 6, 6 N ^ y ^/U— 4 - t°-< 

yi/y-^, ^7^y, 2, 6 ->?y ^-/i-t: 0 ^^^ 

1, 4-t\X (2-1^^^^^^^) t 0 ^^^ 

v x ^^et^^v^y, 1, 4, 7-hy7fv'^Dyt 
1, 5, 9-Fy7fy^uKfi;y, t^f^i^ 

>\ 1, 4, 8, 1 1-7" h77fy^ S^^^; 
1, 4, 8, 1 2 -7=- hyT-fis? V7"ftt 
2-7^y yx^y-yK N- 7xx;Uv?x^ y — 

^7 ^ y, 3 - r ^ y 7x/-/k 3-r^y^^^m 

4, 4 r -xf-uy^rxyy, 3, 3' -y 
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¥u>v>y~y>. 4, 4' -^fuy^!)^ 4 

— T ^ / 7x^yUx- yvU N 4 —T % J 7^ S — ;K 4 
-T^y^yxf-;l/7;U3-;^ 4, 4' - y ^- U > tf 
y (2, , 4, 4' 

hf* (2, >) , 4, 4' -y^U 

>-t°y (2, y^n tVUTxiy , 3, 

3' , 5, 5' h^y ^/l^^i/v^. 1, 4-:y 

^-U^^T^V, N, N' - v^^xvu- 1 , 4 -y 
^xlU>v>T ^ >\ 2, 7 -v>T ^ 7 ytVifUl/^ N, 

n' -^v^^^i^v^r ^ (±) -v-^yy 10 

>-&t>*4-t: Kc3^^/-4-^mxiyUt: 0 -<y v?>\ 1, 
3-tr* (7xx;W7t^7^/) yo^'y, 1, 2 - 
tr* (y^-^y^y) 'O-tf^'&tM , 2- (7^^ 

[0 0 4 2] *^T^^oiryfc^^ 2{@^_hGQlg- 

SSr^i-^^b^^O^e/UJt^ 1 :0. 01-1:100 
0<7)®SBT*fc9. Ot:75S3 0 O'C^jE 

H-CfcO, *r«*jKfcSJ£*fc^SStt:rt:0. 1:1- 20 
1 0 0 0 : l<OttH-eRJES$*T«a*n, 

tt&l : 0. 1-1 : 2 0tf>$Effl-e*>9, SU??fl««0 

itte 1 : 1-10 0: 1 0>a6fflaSjf * bt\ 
[0 0 4 3] fflP^^nty»t «J*6JKfc*^ 

[0 0 4 4] f&f&mt LTtt*«&JR^»S:ttffli-S 
#\ ^SSfS y 3.—^ y§£(non- coordinated Lewis acid) 30 

t y — ^^^^r-y->-(raethylalumino 

xane; MAO) &U*5fcf£ $ frfcy fvUTA' % ~ ^ A^-^f 
*tJ* ^ (mod i f i ed methyl al umi niumoxane ; MM AO) 
0, JftfE^fliTyi^ ~VMk&%Q<Dmt Itll TIB 
G0fllig*t (F) td^$tt5*fi^*LTl/^r/U^ = 
^A^-y-^fc"?. rixbttTK^WiSS: (G) id* 40 

(h) i:$^StL5S)KcoT/Kx->At^ty^sfc 

[0 0 4 5] 
[ft2 3] 



R'- 
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Al — 0 — 

I 

R' 

I 

- Al— ^ 0A1 ^ OA! R* 

R' R' 



CF) 



(Q) 



R'- 



(H) 



[0046] mm<Dmm^ (f) , co rv (h> k 

Ml/Mi^OT/u^/H ; c 3 -20 ^n7;i/^ 

t y T^^r/ur y /us^u^t y >vr as*/u&&**> 

[0 0 4 7] BtjfS^Sf^y * o ir fc 9bftfe«^^«{ 

;U^x«)A (0iJ:^>\ i//Un-r>A, 

^-r^A) ^/Uit^Lt, 1 : 1M1X10 6 : 1 

-efc«9, £vm-£^<m 0 : mmi x l 0 4 :1© 

[0 0 4 8] Jft*«^fflV^6ixS*IBffiy ^.—Yy^(n 
on-coordinated Lewis acid) t T/l'^/UT/U ^ xi £ A (a 
lkyl aluminium) (O^^^W^^^g^ y a — ( 

V^^yU^-n^oi^yU) h!J7xxyU^^- 

/u) tfi"— htasfcfl. T/u^yUT/u^^»>^lc« h y 

y f^7/l/^ xi r> A, h y :n^vUTA^ — v 5 ^^- 

/u7/u^x^a^d7^ k> k y -< yyf-;u7yu^x^ 

v^-f y 7'^;i/7/U ;;-i)A^D7^ ^V/f 
/U7/V^xr>AA>f K9>f K, Hy (n-^yu) Tyu 
^ xir>^ N h y ( n -7 P atVU) T /U ^ = & A^tK h y 

[0049] ^M^nsflE^^A^tev^r^y >r 

^Sft : te^&JS^^e/UitJi, 0. 1:1-20: 1 COffii 
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"^^JRO^/Htte, 1:1-3000:1 OfEffl^S^ 
L< , 50:1-1000:1 tfXEffla 5 «fc "9 H£ LV\ 
[0 0 5 0] *^P^(D»^>-^^^S:ffl^T, *^U>- 



[0 0 5 1 ] 



H 



H 



C = C 



H 



[0 0 5 2] A^fflV^l^^^ 

5£ (I ) Xtf (J ) K*«S*L»5 : 
[0 0 5 3] 
lit 2 4] 




CO 




0 2 )n 

[0 0 5 4] ffllBA (I ) T\J 1 tt**^ ; ^n^y 
lo«±^tfBifcS£*LT^5U mttl75S3(OjE 

[0055] swast a ) t? j 1 ttmisa (i ) 

Lfct©i:m— C*9, J 2 Ht^»ftllr*«r^4< it 
l fi&±*r*-5«*Ii!i^ 2 - i offla>6«j*$jftfc«* 

[0 0 5 6] fflrlEWifi* (I) «:#■♦- 5flS**b©»JBft 

Tyi^yL-v-y ybtf~yUy^»f ^7^c ^/K h y T/U^r^^X 
^/^-T^ni^yp, Tyu=*/i^>y yu^^-u>, ^yu^>>- 
y^vu;*^u>\ Tyw^yu^^T-yw^^-u-^. tr~/w< 
Vif>xyu^^>- jxyvK tr ^ y u-< y vv V is T yw =* 

[0 0 5 7] Tyi^yi^^u^^te^^i/y. >^vu;* 
f i/V, 3i^yu^^u> x z/^yu^^-u-y^ p-^^yu 
;*^U>\ p-ter t-^f^f uy, ^yu-;* 



y ve^Tyi^^yu^^u^^^^ Doyf/^f i/y, 
^ci^^ ^yW^^l/>- % ^yU^C2^^yU^^U>-^^^ 
19 x T^n^rv/^f i/y(:|j;y h^ri/^f uy, ^ h 

^^/HC{i4 - fcf~yU/M :7ai~yK 3 - tf~yW<-Y 7 
^ — yK 2-tf^yw^^^^^yu^^fc^, V—Ar?*. 
^yu^^^ i/y(ili 1 - (4- ¥~ju/<s{7 ^z^/wry 

, 2- (4 - e 7 oi^yu-^^^ u 
>-) % 1 - (3-tf—yU'W 7x^ yi^;7^ u>) % 2 

- (3 - \?~/U/<s( 7 3L=./is1-7 ? uy) „ 1 - (2 - 
h^;U/W7x^f7^L/y) 9, t'^;U7x 
^7y h^-tr^tctel - (4 - tf~yu:7:n:^yu) T> 
h^i?>\ 2- (4 - b^yu^^nyi^) T^h^-fe^ 
9- (4 - b^yU^m^yu) Tyh^ty, 1- CS- 
fcf—yu^oi—yu) T^h^-irV, 9- ( 3 - ^ 

7yh7ty, 1- (2 - t^yu^^^yu) T> 
h ^-try-^^fe 9 , t^;U7xr:/K: 0 uy(:|j:i- (4 

- \?~j\,y^->v) t'yy^ 2- (4 - tf—yUy^n 
yw) t°yy, 1- ( 3 - ¥~;uy ^^/u) eiy>\ 2- 

(3- fcf^yl^ai^/V) t'yy, 1- ( 2 - h^yU^oi 
^yU) fU-y, 2~ (2 — fcT—yU^^—yU) hfU^ig&dS 

fc 19 , h y 7yu*/U'>y;nf=A'/^ ^za^ynci(i4 - 
h y y^yu^yy^^-f^^^yu^^^^^ 

h y 7xx/W:(j;4 - fcT—yU— 4 — 

h y ^ ^yue^yu^ ^.^^yu^^fc«9 , Tyu^yUv-y 
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>\ p - h y y /u^f i/y, m -hyxf/us/ 

[ o o s 8 1 «ria^«5ts; ( j ) 

-<>"t? >-^<£> J: ? ^v^b^yU^Oif > ; h y tf^/l"^ 

5 47!)/^fi/^fc^ 0 10 
[0 0 5 9] #3P^M^£^Tfi^£n£;F 
tSfP^l^^ 7 ^ V (ethyl en ically unsaturated monomer) 
(DffiikML. Tmnffim^ (K) {cm^LZtimZ : 
[0 0 6 0] 
Hb2 5] 

E 1 E 2 
\ / 
C = C (K) 

E 3 . E 

20 

[0 0 6 1] SflfB^r-E 1 , E 2 , E 3 >£tfE 4 fit* ft 

E l , E 2 > E 3 &U*E 4 tt*ft«x»fiWK9J<0K* 
[0 0 6 2] mJlEc7)fl|5£5£ (K) &m-rZ>ik&Vd(Dm^ 
o W V (acrolein), r^!iP-hy 

[0 0 6 3] a -Jruyj -yut'is 

V x 1 -^ry, 1 -^^rir 1 -^^rf^^&J&Sfc 
3-y^/Ui^n^*-fc:>\ 

>- l , 3 v^v, ^ppy^y^fcD, fcf~ 
^SfcO, T^pKyCliT^pKy, y^uu^ 

y hy/utc^fcfny ^v^rt-i' 
h\ y y*i/T? y p^hy/w 7x^;ur^ yp^h 

y/ur * K^fct), y/umzitr v^r* y 

h N 4 b°/UT^ y K xf/U7^ y u— 

<5o 50 



[0 0 6 4] ^ici^ttl^r^l^f uy, * 
fcm, *tt«i:*y^-*fi^RJS«*cI(S^SI^B5ii:5 

m*m-rz>it&m*. *;^-&Atix 

5wi:fct?#5p «rtB«»©»rttt. 0-150t^ 
t"Cl-60»Bff5rt*ffiU^ o 

fesw^bawsnfc^y-e-^a^fcWriEcofi^ 

[0 0 6 5] *«M<^»fKy ^o-fe^ttfflEttTIE<03ll6 
[0 0 6 6] 

immm] mmm i - 1 s : 

1 : Mttl 



[0 0 6 7] 
lit 2 6] 




CH 3 0' 



0CH a 



0CH 



0C^ 



[0 0 6 8] ^7 y (Potassium) 12 6mmol (4. 9 
3g) Srfi^SrS'JoT^y^ntcAtL^m, T H F (Tet 
rahydrofuran) (15 0ml) &Afttz 0 ^fafrhfcfc^ 
m<Dmm&0X:i l Cl&tbtl'& s C p * (1,2,3.4,5-pentame 
thylcyclopentadiene) 1 2 6mmol (17. 1 7 g) 
^^D^LTtm. Rj^M«*:iS^T5S»g(reflux)$^Co 

eflux)S*fc*»«*:*»fL, M{-^a^0 t C(c{g^^ 

^ n d h y y ^/^^^^(chlorotrimethylsilane) 
1 3 Ommol (14. 1 2 g) *Cjq*.fc 0 
^^2 0#r«m« i bfc^, Hr^-T h(celite)^ilLT5ig 
(filter) LT. ^ItftSrflft/fcWv^ttdSWbtt, $b 
ICO. 1 torrStf CD«EET-e»8£ (THF) ^r(^5feb 
"C. C p * 1 (1 .2 .3 ,4 ,5-pentamethylcyclopentadiene) 
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1C h y ^f"^>7 V(trimethylsilane) ti*tt\i*1tik&fo 
£ 9 0 %<DlR^-e#7t 0 w(Z)^«l8 8. 9mmol (1 
8. 5 g) & (5 0ml) «h jft-g* U T i C 1 4 

8 8. 9mmol (16. 8 6 g) t h^xy (2 0 0ml) 
b*VC V > 5 7 5 * = t-^^r {abnxfco r (Dm 

Cp*TiCh Sr9 5%<^JR*-C^fc 0 Z.<Di\&V9 2 
Ommol (5. 7 9g) £ 7 7 * ^ {cA*LT, THF (1 10 
0 0ml) fcflPx.-aSa»Lfc 0 %\\<oy 5 * = K;* * / — A* 
4 Ommol (l. 2 8g) ^AtltTHF (10 0ml) 
RJES#«0>jfi««r- 7 8ti:fii()fco 
h y xf;U7 >y41 mmol (4. 15g) ^r?i#t^ 

TiCl 3 ^THF 1 0 0mnc»tfCV>5*SfSSTs t< ^ 
y-yui: hUxfyi/T^y^THF (10 0ml) tc^tt 

■?RJft£*fc«L «BET-CTHFS:I»*L, -*^>1 20 
0 0olSrJnx.T3 0^R|«»U -fe9>f NSrilLT^i® 



[0 0 7 1 ] 1, 6 ^-t^v^— /^(DiXttV 1 , 30 
n-©*fet?«IIE 2 S:»3ft Ufc. 

OCH s 



«U ^^>v ? feOHft:^®iET-e c t<^^^-C, C 
p *T i C 1 3 fefe$£^<7:>2fi<£>-C 1 ^2i^-OCH 
3 «^J^;Cp*TiCl (OCH3 ) 2 ftfe»7 
5%<DmmX*'&tLo mt&mi Ommol (2. 8g) £:7 
7^^{cAtLtTHF 1 0 0mlSr*Px.-Cj$^Lfc o E'J<£> 
777*=»M1, 6 - ^^ty^-;U5mmo] (0. 5 9 
1 g) ^AtlTTHF 1 0 OnlK*a»Lfc«, S/S^SS 

1 Immol (1. 1 1 g) SrftttSgTiD^Lfc^, 3 0# 

n-t^>ta«t?«#bfc«, c P *Tici (0CH3 ) 

2 ^THF 1 0 0mnciSttTV^8£fK4\ 1, 6 -^3r 
i^v^— )Vh V ]) xf;l/7 ^ VTHF 1 0 OmlMjgf* 

0 OmlS:iPx.r 3 0 5>rea»U, ir h Srii LT5i§ 
T*g£ 1 £ 7 8 %<OiR*T*#fc 0 

[0069] mmm2 mm2 

[0 0 7 0] 
Mt2 7] 




[0 0 7 2] mmm3 : MttE3 
[0 0 7 3] 
Mb 2 8] 





[0 0 7 4] 1, 6 -^^>^yt—JU<Oitt>9 1 , 
1 2- Kx^V^-yU^ffli-^r J: #044, Hffiffj 40 

[0 0 7 5] HJSW4 : )ttl4 
[0 0 7 6] 
Mb 2 9] 




[0 0 7 7] 1, 6 — ^i^^^— yK7>ft;b9 \Z 1 , 

[0 0 7 8] ^S£^J5 : ftfej«5 
[0 0 7 9] 
Mb 3 0] 
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ch 3 o" 



I 

I 

OCH, 



OCH3 



34 

[0 0 8 0] 1, 6 -^^-^Vv 5 ^-— ;U<Dftt><9 1 , 
4--r#y ^(1.4-decalindiol) Srl^ffl-fSr 

t shjsw 1 1 m-njj&x-f&m 5 sr^it Lfc„ 
[0081] mmm 6 : 6 

[0 0 8 2] 
Ut3 1] 




CH,CT 



,T7 
0CH 3 




[0 0 8 3] 1, 6 -^*fy-^- ;\s(DiXt><9 l;4, 
8-f* FDaf-^f/U) hUt^^Q [5. 

2. i. o 2 - 6 ] -T^vsMgffl-rsr iet^tt, hi 




By 
i 



OCH 3 J 



[0 0 8 4] 
[0 0 8 5] 
[ft3 2] 



ij7 : 



[0 0 8 6] 1, 6 — ^ dri^-^v 5 ^-— yKOftt? t> 




T 

-It 



8 : f&m8 



[0087] m 

[0 0 8 8] 
Ut3 3] 




CH, 



0CH 3 
OCHj 



[0 0 8 9] 1, 6 ^y-l/i/jr—^iDiXfrmcA, 

4' - (1, 4-7i=UV^y/otlfV) 

7 1 y r t W^H. HffiW l £ to* 

[0 0 9 0] HJ60IJ 9 : Mm 9 
[0 0 9 1 ] 
[fc3 4] 




CH 3 0' 



.Tf. 




OCH. 3 



[0 0 9 2] 1, Q-^-^^\^^—^(DiXt>*){Z2, 

HSfetfiJ 1 t IS|-©#8:-Ctt«t 9 Lfc 0 
[0 0 9 3] 10:illO 
so [0 0 9 4] 
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[0 0 9 5] 1, 6 •Jffyv't- Jl-<DRt>V iC 1 , 

KnJf-V- 1, 2, 3, 4-fh7MKn 

(0 0 9 6] H160iJ 11 :MU 
[0 0 9 7] 
Ht3 6] 




[0 0 9 8] 1, 6 — >^<D\Xt>V) (Cv> [0 0 9 9] H 

(ai^uv^ya— yu) SrCeffl-firtfiil^tt, 36E*« 20 [0100] 
1 km— Ojj&i-et&mi 1 SrSSitLfc. Hk3 7] 



1 2 



1 2 




[0 10 1] 1, 6 -<~- drihV-^s}-— /U<Z>ftt>V f^N- 

[0102] Hig0ij 13:W13 
[0 10 3] 



Hfc3 8] 



OCH3 

OCH 3 



[0105] mmW'l 14 :«114 
[0 10 6] 
UtZ 9] 




40 



\ 

o 




[0 10 4] 1, 6 - — ^ri^^v 5 ^-— A-CDttfr^ \C S V 
y^y/D/V-;ur^y^ftffll, C P *Ti (OC 

h 3 ) 2 c 1 hy^y/D/v^ur 



a o 



[0 10 7] 1, 6 - — ^ri^^v 1 ^-— /K^ftfot) 
1, 1, WKn^^W x^y^ftl 

U Cp*Ti (OCH3 ) 2 C 1 1 ^S-C^>^)B#. 
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«El 4£§«gLfc 0 
[0108] Hffiffl 15:«I15 
[0 10 9] 
Ht4 0] 




[0 113] mffiCDHllfiWl tlU— ^ffi^J: 9 Cp * 
TiCla «:S!igL*:gL mit&M2 Ommol (5. 7 9 
g) fc^^aKAtfC, THFlOOml^O^TS^ 
Lfco ^Ijco^^^n^^ — ;U2 Ommol (0. 6 4 
g) SrAiltTHF 1 0 OmlT^Lfci, &fc?g$s<D 

lmmol (2. 0 8g) SraW»"Cln #)3 0#Pb1 
*<a»flreft#Lfcl&, Cp*TiCl 3 ^THFIO 

tfSTHF 1 0 OnlK*»tTV^S*»^»^^jBa!inbfc. 40 

ft 0 si»i 2i*mia*iira-cKiss*fc«, wjet-ct 

HF^U ^tyi0 0ml»^T3 0MltJf 

BttSrWflm? J: < «*IS-£"C* C p * T i C 1 3 ftfe#E 
^60 1 f@<D-C 1 *S 1 fli<D-OCH3 KfijftSftfcC p 



[0 110] 1, 6-^*-y-l'is7)r—jU(Dftt>V\z. > y- 

etraol) ffr&4fc*M£ffl U £fcCp*Ti (OCH 3 ) 
2 Cl^l^it-m fh7t;W^l/4 3i 

[0111] j|ft0tj 16:«I16 

[0 112] 

[ft4l] 




* T i C 1 2 (OCH3 ) (tt^^ 7 0 %<E>IR*-C?#fc„ 
Kft^fel Ommol (2, 8 5g) $r7 7^^^AixTT 
HF 1 0 OmlSrAJxTig^Lfco 1 
Ommol (1. 7 4 3 g) SrAfrT 
THF 1 0 0 ml iCigT^Lfc^ KJS^»tf>ffi*S:- 7 8 
T^i&fcfCo 0E«4g|£ h y^vUTS >2 2mmol (2. 

2 2 g ) *:ffiw#-ean*.fc«, »3o»Bt©i«tji 

C p *T i C 1 2 (OCH3 ) ^ THF1 
0 Onl»2iflS»TV^*««: 1 , 1 0— 7**^^— 

hyxf/ur^y^THF i o omiic:»*trc^a»Kic 

£-frfcQL «EETt?THFSrB^*L, h/wxyioOml 
Sr*Dx.T3 0#fSffi#U h*«L"C 

T, 6 £6 5%©lR^ti#t 0 

[0114] ^JS^iJ 1 7 : fcliSE 1 7 
[0 115] 
[{fc4 2] 
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[0116] mmcommm i tin— <o^m^x dc p * 

TiCls £rffi}i£Lfcf£, ^b^^2 Ommol (5. 7 9 
g) ^^^AfrT. h/Uxyi OOralttx.tg 

mmol (5. 2 3g) ^rAttt h/^y l 0 Omlt'fR^ 10 

, KSSBfc: h V xf;U7 5: V 5 1 mmol ( 5 . 16 
g) Z&tt^X'tox.tc'&, ^10^^^T*m^bfc 
C p * T i C 1 3 1 0 Oml^ttT 1^5 

1, lO-f^y^/^hyxfyUT^ 
0S hy^Vl 0 OmH-#K^nT^5^tC^^tC^D 
L/c 0 ^l^gffi^^*em#L, ^S^7 0 c C^±tf 

17§:80 %<D\&mx+'&tz 0 20 
[0117] ^JS0iJ 18 :»118 
[0118] 
Ut4 3] 

v /»-OK><\ , 

[0119] mllEcoSIJSW l £ |WI— <Z>;£rj&T*C p * T i 30 
Cl 3 ^®ii£L7tm, !£te^2 0mmol (5. 7 9g) 
fry? Ts^ltZ-AtiX, hyu^v 1 0 Om\&tozLXf§frL, 

tea ^j(^y7^^(^4, 4' -^y^nfyfy^?^ 

/ — 3 Ommol (6. 8 4 9 g) £:A*XT\ h/l^^l 
0 OmlT^IR£^*:m, R^S^ h y x-f-AsT % V 6 1 
mmol (6. 1 7 g) *S«t«-Cirax.fc«. 1 O^B* 
fi"C«#Lfc«. - 7 8tt*C p*TiCh tf* h/^ 
>-l 0 Omlt^ttrv^SSSJES:, 4, 4' --i'y^Pt 0 



18^82 %OiR^T*#fCo 
[0120] &lfcOT 1 9 : ^fl/Vl^ 

/Co (^#~#Aa>A«) ^4x1 

o- 6 moi , xf-uy^yv- 5 c c „ h/^31^8 0 c 

methy 1 a 1 um i noxane) fr"C V T ^ — £ A jgS £: 

1 x l o- 3 mol . Rj£SrtSB<£>»KSr7 Otl^btfc 

[0 12 1] ^u-i/J^te, *tffi&£0>gMi3S1B* & 

(8 0cc) srasant-fca, mmx^tz^u^ (s c 

c) SrSSbnU *tt«K05fe«Sixfc^^UT/u^ = i?A 
^-^r^>- (7;u^^^(7)M=4xio- 3 iiiol ) £J£ 

gS=4XiO-^ol ) «raALTl^8:PllttS*fc. 
[0 12 2] 

[^1] 



40 
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■hi. itfr 


4X ^ 
(g) 


LTiJLStJhr 


(%) 


3 

(x I o 3 ) 




8»£ 

ec) 


JfEsflp 1 




22342 


97 


232 


2.54 


271 




1.97 


22571 


96 


245 


2.31 


271 


JRj* o 


1 .37 


22571 


98 


240 


2.21 


271 


»R5* 4 


1.96 


22456 


97 


210 


2.13 


270 




1 . 93 


22113 


96 


215 


2.16 


270 


At 41 6 


1.94 


22227 


97 


205 


2.21 


271 


teas 7 


1 .87 


21425 


98 


234 


2.10 


271 




1.91 


21B84 


98 


235 


2.01 


270 


ft? s 


1.90 


21769 


97 


241 


2.05 


271 


ftkflt 1 0 


1.B5 


22342 


98 


243 


2.03 


270 


Aii&l 1 


1.30 


14896 


95 


156 


3.01 


270 


a*8t 1 2 


1.42 


16259 


95 


158 


3.02 


269 




1 fi*i 

1 ■ UU 


loo UD 


QC 
9C 


210 


2.50 


270 


ttMtl 4 


1.60 


18332 


96 


208 


2.30 


271 ; 




1.35 


15467 


95 


154 


3.01 


209 


teif i s 


2.01 


23029 


97 


246 


2.30 


271 




2.51 


32195 


99 


285 


1.98 


271 


ftfcjgl 8 


3.02 


34601 


99 


231 


2.01 


271 



/ 



[0123] mmm2 0 : X<?1<>>&& 

mmm i-is \zw>xmm£tiitm»n* ?u±^t& 
tz 0 m&mm (f^^^A^M) £1.5 

X10- 5 raol „ ^UW7-2 0 0 cc, MJ-f V 
^^UT^ - r>A^S£ 1 . 2X10- 2 mol , 

-!?AiRtS:l. 5 x l 0- 3 mol , &Lfc&ft&<DU8t& 

[0124] ^fuyl^fi, **M«<0lMi&B, fig 



30 



(2 0 0cc) ^»di^, hy^y^/ur^^ 

(1. 2X10- Z mol ) ^Atlt, SWttfflEO*?- 
;UT/K^^A^fy (A1^IS=1. 5X10* 3 
mol ) ^Att+»CH$lti, i&HfiOftfegl 
^^^A<OlS=l. 5XlO- 5 mol ) ^Altl^ 

9 j —/\'\cm^xm&fc&&x* 9 j —fvx^st 

to 

[0 12 5] 
[^2] 





fx 33 
(g> 


[Ti]hr 


(%) 


(x 1 0 J ) 




<*C> 


to* 2 


no 


4200 


95 


430 


2.34 


271 


ftfe* 4 


112 


4276 


95 


421 


2.31 


271 




115 


4391 


96 


405 


Z.21 


271 


Ml 6 


128 


4887 


97 


540 


2.13 


272 


ftUS 1 8 


138 


5269 


99 


534 


2.21 


273 



[0 12 6] J06#J2 1 : — RiS«rtlC*5WStt«St«Jfi 

Rut*?- is><nmm&'& 

ffllLychvu^^ (4 0ml) Srifc&DU J^-jUis* 
u<0># itzczi/l,?-? =• hU^P7-f K [Cp*T 



50 



i 3 ] 4 X 1 0- 6 mol ( 1 . 1 6mg) * (2 0 

mi) ^ftJRS-^TAixfcS, lO-f^vv' 

t-yU6X10- 6 mol (1. 0 5mg) t h L> ^^vU-T ^ 
is I 1 X 1 O" 6 mol (1. 0 2mg) «: h/l^V (2 Om 
1) K*RS*fc»«*AftS. *a-Cl»BHW*Lfc 
0X;\£&t>-&X. mmM<D*^/UT;\s^~ 
VJ»**V^ (A 1 (OfS= 1 X 1 0- 3 mol ) i^fiAl 



(23) 



Qfrm 2000-7724 



43 

mmistcx^uis (5cc) SrSaUPUTfi^S:H*&$ 



44 

fc. B^LT»<b*Lfc#y ^^-lx>«)*tt*rTIB^>*3 

[0 12 7] 
[^3] 





(8) 


[Tilhr 


lUMKJUtt 
C%) 




«itt2 l 


2.78 


31852 


96 


271 



2 2 



[0128] t 

^Rl£Stc»SJLfc^^u> (1 5 0cc) SrJRftlU ^ 

[Cp*TiCh ] 1. 5X10" 5 raol (4. 
3 4mg) Sr, »8lfc^fl/> (2 0cc) ^*3RSl3rT 

AtL/c^. 2 5 x 

10- 5 raol (3. 9 2mg) i h UxfyUJ ^ > 3. 7 5 
X10" 5 mol (3. 7 9mg) ftfS! L/c*^ (3 
Occ) »d*RS*fc*«SrAix5. «ift"C 1 «?IB«# L 

^!>A^ar-^V (1. 2X10- 2 mol ) t%hfskm<D*?- 
JVT KJr^r^i/ (A 1 COSS= 1 . 5X10" 3 

nol ) £«ALTm**BBJfc£*fco -j£«fW (IB* 

[0 12 9] 
[*4] 





(g) 


xfft/ 

[Ti]hr 


(%) 


««2 2 


135 


5155 


99 



10 



20 



# 30 



[0 13 0] ^JS0ij2 3 : *^U->- 
(I) 

*EJ£«fc*«HLfc h/i^V (4 Occ) £85*0 U *5 
p ir ^fi^ld-O^ f/UV^ P *J=.=.j\,^# - 

^h!I^P7>f K [Cp*TiCl 3 ] ^> 

P7^K[Cp*Ti (OMe) C 1 2 ] . Sfctt'O 

y^P7^fK [Cp*Ti (OMe) 2 CI] 4X10 
" 6 raol ^ h/uxy (2 0ml) K*3R£i*rTA*Lfc!&, - 



ZikSMk h y ^^VUT * YfVzxLly (20ml) d# 

if-V (A 1 ©M= 1 x l 0" 3 mol ) $rgAt, fSML 
tz^TU> (5cc) S:jR»PbT«'&S:P*&$^rfco — S 
NpBB (3 0#) 8L M^)^^y-/^Atitl^» 

y ix><^tf=S:TfBtf>ai 5 tc^ Lfco 
[0131] 
[*5] 



40 



50 



(24) 



2000-7724 



45 



46 



la 




N(C2Hs)3 

(mol) 


Ha. *?a 

(g> 






Cp*Ti<OMe)tCl 
(4x1^01) 


1,10-Decandiol 
(ZxHTbo]) 


Ax 10*"* 


1 . 71 


1 qri n 


97 


Cp*Ti(OWe)Ch 
(4xl(T*iaol) 


l,lO~Decandiol 
(4m10^«o1) 


8x 10*" 6 


1.76 


201*3 


97 


Cp*TiCb 
(4x10" 5k>I) 


1,10-DecandioI 
(6xl0^ol) 


12x 10' 6 


2.10 


24083 


38 


Cp*TiCli 
(4x10* uol) 


4,4'- 
I sop ropy lideiie- 
diphenol 
(6xl0"lol) 


lZxlQ- 6 


2.52 


28889 


98 



[0 13 2] Xftffl2 4 : 
(ID 

h/u^>- (4 0cc) SrSHtoU »8S 

(5cc) srasspufco jfu^^mm^ 

7 4 K [C p *T i C 1 3 ] „ -<y^^^>^ n^>- 
^i^cjuyu^ hm^^^^o?^ K [Cp*T 
i (OMe) Cl2 ] „ ^fcfi^^^^^Uv-^ 
^rc-^^y h^r->^^ - r^A^y ^ n ^-f K [Cp 
*T i (OMe) 2 CI] 4 X 1 0" 6 mol & h/U: 



(2 0ml) (;«^tAW:l> ^ (D^fe(CTIBO 
* 6 (Ctt: Lfc 2 IB^i^TfiegSr^f-r Zik&Vo t b V 

^ hA-^^ (2 0ml) Jc*3RS-frfc*}RS:A 
tt5o #»^l&*IW«#Lfc«L SUSS: 7 Otfrfi** 
T\ Ubfii^O^^TA^^^A^^ri^^ (A 1 (DWk& 
= ixio- 3 mol ) *ftALTS*&§Wfc£-tffc 0 — S 
20 Btlffl (3 05)) '>4£M S—si>i:?<tixm&t:» 

U^^teSrTlE^S 6 tc^ Lfc 0 
[0 13 3] 
me] 





*Wi1&* 


N(CiHs)i 


* * 
(6) 




41 


Cp*Ti(OMe) 2 Cl 
(4x10* boI) 


1 , 10-Decandiol 
(ZxlO"tol) 


4X10" 6 


1.65 


18922 


97 


Cp*Ti(OMe)Clx 
(4x10^ol) 


1,10-Decandiol 
(4xl0"iiol) 


8xl0~ 6 


1.71 


18610 


97 


Cp*TiCb 
(4xl(T 6 0iol) 


l f 10-Decandiol 
(6xl(T 6 u»o]) 


12x 10"* 


2.01 


23050 


98 


Cp*TiCb 
(4xl0~W) 


4,4'- 
Isopropylidene- 
diphenol 
(6xl0~lol) 


12 x 10- 6 


2.34 


26835 


98 



[0134] mmm2 5 : 40 
cm ) 

*RJ&*1 l^Mbfc h/u^^ (4 0cc) SrfiSJPU 5ff 
M^ttfc^^u^ (5cc) SrjSBiPLfco — g'JoSlfe 

[C p * T i C 1 3 ] „ p< ^JV^/V 

=./l>i/* h^rv^^ — ^A-^y ? K [ C p * T i 50 



(OMe) 2 CI] 4X10" 6 mol h/^V (2 0m 
1) C«JtTA^:t, r <Dik&mcTm<Dm 7 [C 

^^rh/uxy (2 0ml) icftR^iirfc^SJSrAixSo 
#a-eil*IB»»Ufc*, IWSr7 0tl:^T, 
fi*^cO^^/l-T/U^^^A^^r^> (Al(^at=ix 
10- 3 mol ) SrlftALT. 1 0#fffl»fifcffc (Aging) 



(25) 



2000-7724 
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48 



[0135] 



[317] 



ST) ! 




N(CiHs)3 
(nol) 


ir m 
(g) 


K* - PS/ 
[Ti][StW 




Cp*Ti(0)te)zCl 
(4xl0- 6 iio]) 


UlO-Decandiol 
(2xl0"4ol> 


4xl0~* 


1.76 


20183 


98 


Cp*TiCh 
(4x10" Sol) 


4,4*- ; 

Isopropylidene- 
diphenol 
C6xl0" nol) 


12X10"* 


2.36 


27064 


98 



ioi36] mmm 2 6 = ^w^^s.^^-ic^-t-s 



[0 13 7] 
[1*8] 





r-r 




4X^(8) 


[Ti][St]hr 


(%) 


Kit 2 


0.89 


21C54 


97 




1.98 


11225 


95 


1 6 


2.31 


26467 


98 


MMU 6 


1.61 


1&446 


96 


£S $ *iteJ»»-o ft: 
AfcKl 8 


2. SI 


32195 


98 


ttttl 8 


1.93 . 


Z2113 


»G 



[0 13 8] 7 : ^f-Uls-sly *<?;V*?-\s 

mmm 2 . 16M18 -cs*3t Lfc*?*©;* * n -t v«> 

j^jga = 5r4X10- 6 mol . 

*r/T—5. 44cc, p->f^7fl/y0. 3 2 5c 40 
Cs hJ^^>8 Occ, &K^^x/c^ f/i'T/i-? ~£ A^- 
^■^X^^tVTl/^T^^^^Ait^^ 1 X 1 0- 3 mo 

[0 13 9] ^?"W>-S-&li< fl-gB?fi«<£>SW8JiSSB. a 

««*wb * it itmmmwmmw tain u */-?-tm 



^> (8 0cc) £jSfs*nL/c&, »«Lfc^fl/yt^5 

yU5 = t>A3»-df-9-V (7;U>=t>A«i|g=lX10- 3 
mol ) «r«ALT+#fc*«iLfc8L £-MS<Ofiifeg| {f- 
^-^ao§S=4xio- 6 1 boI ) Sr&ALTJI-g-SrlP) 

*6$-a-fc„ -$E&fffl'&. 'pmotfi s-/i'$:Atixm-& 

<D* ? / — /Hc:&^T*fi£-#£f#T * * y — /WT'^fK L 

[0 14 0] 
[f£9] 



50 



49 



(26) 



2000-7724 

50 



flfclK 


(g) 


[& r 


%f 




Tg 

CC) 


Tm 


*fe$2 


2.32 


23200 


99 


7.1 


100 




Ml 6 


2.61 


28100 


99 


7.5 


10L 


245 




3.24 


32400 


99 


8.1 


9D 


243 



[0141] 8 : Xfuy-v't'rMy-gy 

XlfeM 2,i6 &t>* i 8 X'§nm isltmMo* 

m 0Wtt2. ttjKl e&tMfeftl 8) £{£ffiLT, *^ 10 

— Sr4xlO- 6 mol , ^^u->^e 
y-^— 5cc, i?*?~A"01f yO. 0 8 2cc, 
8 0cc, 5felS$ttyby ^r/U^^^A^-dr-^-XC-^* 
HTV^T/U^-^AjSS^ 1 X 1 0- 3 mol , Rfc&ft 

[0142] x^-u^s^ti, *3H&£<oiia®i3f§H, a 
m t &mz&i-z> r t *s-c£ s/vuyrofcs #7 * rasas 



(8 0cc) -SrgsflPLfc^, *tKLfcx^w>- (5c 
c) t ^f^/^^-eV (0. 0 8 2) SrSSiQU Sbftfe 

I>A©lS=lxio- 3 «iol ) 5rlSALr+^lcffij$L 

^Mftcoftt^ (f^^©lf=4x l 0- 6 
mol ) £&ALTfi-S-&Pi#r£-tirfco -JfeBSMfft. '>ft 

&&&t&mM £ nfc#sro y ^ / — Mem ^-c-fi-&{£& 

[0 14 3] 
[S10] 



«4« 

(3*lfc«> 


mm 

(8) 


[THCStJhr 






Tg 

CC) 


Tm 
PC) 


ft* 2 


1.64 


18788 


99 


0.8 


LOO 


254 


mm 1 6 


1.76 


20163 


99 


0.9 


99 


255 


mm is 


2.02 


23142 


99 


0.9 


99 


253 



[0144] m 

12,16 

12 

U>--1, 3- 

l , 5kK**bfc 

[0 14 5] ^ 



2 9 : X^l^— 1 , 



16MM18) ^ffflLT, 

^AiSa) ^4X10- 5 mol , X^ls^ 
Omol „ 1, 3 Omo 

A2gS£ 1 x 1 0- 2 mol , RJS«rtffi(^ 



(0. 3mol)£l, (0. 3mol ) 

30 t> (7;b^^^II=lxiO- 2 niol ) 5:fiAL 
= 4X10- 6 mol) SraAL-Cfi-&S:HI*6$*fc 0 4 B# 

ffcote-ttSrTIS^^l 1 (C^L/Co 
[0 14 6] 
[$11] 





(«) 


r 

[TiJ[St]hr 




ll) 


Tg 
CC) 


Tm 
(XT) 




10.89 


113.4 


96 


8.4 


84 


2C7 


6 


12.73 


132.6 


95 


8.1 


86 


268 


M18 


13.64 


142.1 


96 


8.6 


84 


259 



[0147] mmm 1-11 <Ds^a>M#k*Lfcs-&f*: 

*v*<t^¥y9* (S. I) SrSMje-rafca&K, 
Sfi-&ff^msSr*«)T%JcJ: Y) S. I «r**U Sfc* so 



7ir ^ ry^-^V^ K(racemic pentad) "Ct>S ( J^ Lfc 0 
[0148] lffiffi* 1-11 c7)S^7i)^#bnfcfi^ 
(7>^7^te»ia« (Tg) XVSiH^ (Tm) tt, ^fH 
fft^W^ (DSC) T^SiJ^LT^O, ^3 0 0t:$ 



(27) 



W2 000-7724 
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jeu ^aasttiot/^iafc, 

[0 14 9J 

[0 15 0] «wa*i-i l a> 9 ic, *§S$fi 

^(solution polymerization) &U*±&t£jt^ (bulk poly 

(so int. ci. 7 msne* 

C 0 7 F 17/00 

(71)tHJi§A 598071389 

San 222— 2, Dokkot— 1 i, 
Taesan — eup, Seosan — k 
un, Chungnam, Korea 



52 

merization) #3§WO£r£|^ * n-fc vfefe4£ESrffl^ 

«fiO^Dty»It$)5Cp*Ti (OCHa ) 
3 , C p *T i C 1 (OCHa ) 2 , Cp*TiCh 
(OCH 3 ) , C p * T i C 1 3 cfc 9 mtl, £ h {Z.*Lfc 
(synd i o tac t i ci ndex :S. I) #1*1*75 ft 
Sr^LT*5«9, ^7X|MS (Tg) ACJWIbft (T 

[0 15 1] *»M©*|«*aE®7iSaEJEWt, *4>«P» 



f i f^-y 

C0 7F 17/00 

(72)»eii# y,* r «>r^u 

-h^Vh #201-102 
(72)f§f^ig- ^A.^y. 

> y>-? its 

. T^— hJ>b #101-1306 
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